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Description 

[0001 ] The present invention reiates to a highly bulked stretch-pillowed laminate and a process for forming a preferred 

embodiment thereof. . . -onijcations where substantially three- 

[0002] The materials of the present .nvenfon , are isurtab e ^^^"^Sr^-dimensional materials and 
dimensional, bulky, cloth-like materials are useful. Th,s .s ,n compa^.son to f ^^ y W ° ja|s ^ not meaning 

fibers as well as nonwcvens and polymeric f.lms to form specif c ^ , ic 

to retract thereby gathering up and P^ckenng ^« ^^Te P^SuSs as the presertt irwention. they are 
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additional layer to the bulked, stretched -pi I lowed laminate material. For example, a third layer of material may be added 
to the side of the first layer (while the first layer is in a stretched condition) which is opposite the side to which there is 
attached the second layer. The attachment of the third layer to the first layer may be accomplished in at least two ways. 
The first way involves passing all three material through the same bonding equipment so that the bond points of the sec- 

5 ond and third layers to the first layer are in vertical registry with one another. The second way involves using two sets 
of bonding equipment such that the first and second layers are attached to one another in a first bonding process and 
then the third layer is added to the composite via a second bonding process such that the bond points between the first 
layer and the second layer are not in vertical registry with the bond points between the first and third layers. H also 
should be noted that depending upon the speeds at which the second and third layer are fed into the process, either or 

10 both of the second and third layers may be stretched, though their degree of stretch is less than that of the first layer. 
Furthermore, it is possible to stretch any one of the foregoing layers in more than one direction or in directions t hat are 
not parallel to one another with respect to the individual layers. 

[0013] Attachment of the various layers to one another can be accomplished by a variety of means including adhe- 
sives, ultrasonic bonding, thermo-mechanical bonding and stitching. Suitable adhesives include water-based, solvent- 

is based, pressure-sensitive, and hot-mett adhesives. 

[0014] Extension of the first layer can be from as little as 5% to as much as 1200% of the original length of the first 
layer. Usually, when stretching the first layer several hundred percent or more, the first layer will permanently deform 
such that upon relaxation of the stretching forces, the first layer only retracts a small portion of the distance that the first 
layer was initially stretched. As a result, the retracted or third length will oftentimes be between about 80 and 98% of 

20 the expanded length. A notable attribute of the material of the present invention, however, is that upon retraction of the 
first layer, the second layer will have a greater surface area than the first layer per the same unit area of the composite. 

Figure 1 is a cross-sectional side view of a stretch-pillowed laminate according to the present invention. 
Figure 2 is a schematic side view of one process for forming a stretch-pillowed laminate according to the present 
25 invention. 

Figure 3 is a schematic side view of another process for forming a stretch-pillowed laminate according to the 
present invention. 

Figure 4 is a schematic side view of yet another process for forming a stretch-pillowed laminate according to the 
present invention. 

30 Figure 5 is a cross-sectional side view of another stretch-pillowed laminate according to the present invention. 

Figure 6 is a cross-sectional side view of yet another stretch-pillowed laminate according to the present invention. 
Figure 7 is a schematic side view of yet another process for forming a stretch-pillowed laminate according to the 
present invention. 

35 [0015] The present invention is related to a highly-bulked, stretch-pillowed material formed by bonding, laminating or 
otherwise attaching two or more layers to one another. One of the layers is stretched and permanently deformed from 
a first or original length L1 to a second length L2 which is greater than its original length. After the first layer has been 
stretched, and while it is still in a tensioned condition a second layer is attached to the first layer. Due to the nature of 
the stretching of the first layer, the first layer still has some degree of recovery. As a result, after the two layers have been 

40 attached to one another, the tension is released and the layers are allowed to retract slightly to a third length L3 which 
is greater than the first or original length L1 of the first layer yet slightly less than the second, stretched length L2 of the 
first layer. Due to the slight recovery of the first layer, the second layer tends to gather and form pillows thereby impart- 
ing a bulky, more three-dimensional appearance to the composite. This is because the second layer 14 has a larger sur- 
face area than the first layer 12 per the same unit area of the composite 10. In addition, there can be a savings in the 

45 amount of material used for the first layer as the first layer can be thinned during the stretching and deformation proc- 
ess. It should be understood that in the context of the present invention, the term "layer" can be meant to include a sin- 
gle piece or sheet of material as well as a laminate made from a plurality of individual sheets of material. 
[0016] The material of the present invention has a wide variety of uses including, but not limited to, personal care 
applications such as diapers, feminine pads, training pants, adult incontinence products, sanitary napkins, bandages 

so and the like. The material of the present invention also has applicability in the area of clothing due to the comfortable, 
bulky nature of the material. In addition, the material of the present invention has possible applications as a padded 
package and/or envelope material as well as a filter media. As a result, these and other applications are meant to be 
within the scope of the present invention and, therefore, the examples contained herein should be considered as illus- 
trative only and not as limiting to the scope of the present invention. 

55 [001 7] Turning to Figure 1 , the stretch-pillowed material 1 0 of the present invention includes a first extensible layer 1 2 
and a second layer 14. By extensible it is meant that the material is capable of being stretched from a first or original 
length L1 to a second and greater length L2 and then, upon release of the stretching forces, the material retracts to a 
third length L3 which is less than the second length L2. The first and second layers 12 and 14 respectively can be made 



3 



EP 0 604 731 B1 



TO 



from a wide variety ol materials including films, nonwoven materials, woven materials knits, scrim and 

to ^SeTJeJlayera «* WtfcondtmMMc^nMnd «™poste « l» .teed to •*»••« 
2Sw SeMli «0«n and H metadata nan be mad. ton, DC* ttyttthetic and natal aBO centra 
m^tom aStS of both naMal and synthetic titers Tissue based layare are typically made from natural ttrats 

such as pulp, but they can also include synthetic fibers. , . „ M „, 

rooiSl Combinations of anyone of the foregoing materials may be employed for forming the material of the present 

ITSffSE* • S upo? relaxation of the stretching forces the first layer does not return toteong^ 
, ZhTlZSad^actS from itesecond length to a third length L3 which is slightly less than the secorx length but 
oTeate - ftanto ^ ir? length Generally this retraction is from about 2 to about 20% of the expanded or secont Mength U2 
.TCSS which permanently deform are useful because the firs, layei ^^J™* 
rLi, .rino the cost of the composite During the stretching or extension of such materials, the first layer should be capa 
ES3£S££ SSKS abouTs to as much as 1200% or greater of its original ori first lengthy For example. 
. a oieoe of material one foot in length which is stretched 1200% woukf have a stretched **£5T!1. a™-' 
100901 Once the first layer has been bonded to the second layer ana ine com^i.e . «» . — , — 
SZsitesh^on^ 

Son or bonding of the first layer 1 2 to the second layer 14. Consequent* ,n choosing "*"^£oS 
to fr« m the a hn»e noted materials the material must be chosen such that it is capable of being stretched, optionally 
,o Sla^iS^ parameters. In the present invention, the first layer *~2*£«*™ 
a Sonar elSt- material which is capable of being stretched from a first length to a second length and then retract- 

LchIL s^bteto the first layer of the present invention. In addition, the material of the second layer 14. unlike the 

* " nXr"Tn £ XsS naUe t Jgh when attached to the first layer, the second layer 14 should be expanded 

Lrinn L when the first layer 12 is allowed to relax or retract from its second length L2 to its th rd length 13 ft 

fsX^oSotS that o*2 to attach the first layer 1 2 to the second layer 1 4, the second and f M ayers mutf 

• be !ZS.e w h o2 another through the use of adhesfves. thermobonding. 

suitable means of attachment. When using adhesives. the adhesives may be water-based, solvent-based, pressure 



ST i^SSS cross-section of Figure 1, the first layer 12 and the second layer 14 are joined to one 
SL a f a 2alftv o r S eiarate and spaced apart locations such that there are a plurality of bonded areas 16 and 
« ZSSS ltt£E+!£*W *»m** - the bond points 16. the unbonded areas 18 may ^ually 
Sm^nSrSSpo^ble^ the fi?st!ayer 12 and the second layer 14. These pockets optionally. may be f.Hed with 
S^eorTiSoTmaterial such as a superabsorbent. Bonding of the first layer 12 to the second ^erUmaybe 

number of suitable means including, but not limited to. heat actuated anc I solvent-based ha** 
Ss S Ss the actual fusion of the first teyer to the second fcyer through the use of heat and/or pressure as well 

so as through the use of ultrasonic bonding techniques. ... ^^.^wmin 2 and 

[0024] The process for forming the material 10 of the present invention is shown in schematic form in F.gures 2i and 
SoMhe drawiSoV For purposes of illustration only, the first layer 1 2 is described as being a thermoplastic film such as 
pC^elm i^nd layer 1 4 is a fcyer of nonwoven spunbonded ^^S^*** JJE 
ovlene ftoers The material of the first layer 12 is shown as being unwound from a supply roll 20 though it s ; posable 

55 when using f ilms with the present invention to extrude the film in line as part of the process. The second layer 4 as 
shol in FiaTes 2 and 3 is unwound from a second supply roll 22 and. along with the fret layer 12. is serf through a 
boS 3 TaeL *Lh in the first layer 1 2. the firs. supp.y roll 20 is driven or ^J^"?™** !? 
second supply roll 22 is driven at a second speed V2 while the take-up roll 32 is driven or retarded at a third speed V3. 
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At the point of bonding at the bonder 30, the first layer 12 and the second layer 14 have a common speed VO. Prior to 
the bonder 30 the speed V2 of the second layer 14 can be less than or equal to VO but in either event V1 is less than 
V2. By running the first supply roll 20 at, a slower rate than second supply roll 22 there is a stretch imparted to the first 
layer 12 such that the film of first layer 12 is stretched at least 5% beyond its original length. While the first layer 12 is 

5 in its stretched state, the second layer 14 is bonded to the first layer 12. In Figure 2, the first and second layers 12 and 
14 are shown being bonded to one another through the use of adhesive and pressure via bonding equipment 30, includ- 
ing an anvil roll and a pattern/smooth roll, and an adhesive sprayer 31 , both of which are well known to those of ordinary 
skill in the art. Alternatively, as shown in Figure 3, the adhesive sprayer 31 may be deleted in which case it is desirable 
to apply heat to one or both of the bonding rolls 30. Also, when using only heat and pressure to bond the layers together, 

w it should be remembered that the two layers should be made of materials which are compatible with one another. The 
bonding equipment 30 serves to bond the two layers to one another across the width of the material in the cross- 
machine direction. By selecting the bond pattern on the pattern roll, the bond points 16 can be spaced at regular or 
irregular distances from one another along the material 10 in the machine-direction so that there are a plurality of 
bonded 16 and unbonded 18 sites along the length of the material as shown in cross-section in Figure 1. Alternatively, 

75 the bond points 16 may be continuous lines of bonding which are parallel or skewed and which can be intersecting or 
non-intersecting. 

[0025] Once the first and second layers 12 and 14 have been bonded to one another, the composite 10 is wound 
around a take-up roll 32 which is traveling at a speed V3 which is less than the speed V2 of second supply roll 22. As 
a result, the composite material 10 can relax from the stretched state between the supply rolls 20 and 22 and the 

20 bonder 30 to a relaxed condition beyond the bonder 30 so that the composite material 1 0 can be wound on take-up roll 
32. As the composite material 10 relaxes between the bonder 30 and the take-up roll 32, the first layer 12 relaxes from 
between about 2 and about 20% of the expanded length between the first supply roll 20 and the bonder 30 thereby 
causing the second layer 14 to gather up or pillow as shown in Figure 1 to create a three-dimensional structure as com- 
pared to a simple two-ply laminate. Alternatively, the take-up roll 32 can be driven at the same speed as the bonder 30 

25 in which case the composite material 1 0 will be wound-up while stiii in a stretched state. In this case the material 1 0 will 
relax slightly while on the roll 32 and the remainder of the relaxation can be achieved as the composite 10 is unwound 
from the roll 32. 

[0026] As mentioned previously, when using film as the first layer, the first layer may be stretched to many times its 
original length, in fact as much as 1200% or more. During such stretching the film will permanently deform. An impor- 

30 tant feature of the present invention is the fact that the first layer 1 2 is permanently deformed during the stretching proc- 
ess between first supply roll 20 and the bonder 30. Again referring to Figures 2 and 3, while on the supply roll 20, the 
first layer 12 has a first length L1 . Due to the differential speed between the first supply roll 20 and bonder 30, first layer 
12 is stretched to a second length L2 with L2 being greater than L1 . Depending upon the particular material being used 
for first layer 12, the degree of stretching necessary to permanently deform first layer 12 may be as little as 5% to as 

35 high as 1200% especially when using various plastic films as the first layer 12. In any event, however, it should be 
remembered that in extending the first layer from L1 to L2 the material of first layer 12 is permanently deformed so that 
upon relaxation after the bonder 30, the relaxed length L3 is slightly less than the stretched length L2 but much greater 
than the original or first length L1 due to the permanent deformation of the material during the stretching process. As a 
result, the cost of the overall material may be reduced due to the savings in the film layer. 

40 [0027] In Figures 2 and 3 of the drawings, the material 1 0 of the present invention is shown as being made into a two 
ply laminate with stretch and relaxation being imparted in only one direction (the machine direction). With the equip- 
ment available today it is also possible to stretch the first layer 12 in more than two directions which may be offset with 
respect to one another at any desired angle including right angles and angles greater than or less than 90°. Besides 
stretching the first layer 12, the second layer 14 can also be stretched before the two layers are laminated together. It 

45 is desirable, however, that the degree of extension or stretching of the second layer 1 4 be less than that of the first layer 
12. The stretching of the second layer 14 can be substantially parallel to the direction of extension of the first layer 12 
or it can be non-parallel or even perpendicular to the direction of extension of the first layer 12. 
[0028] It is also possible to create materials 10 which are murtilayered laminates. As explained earlier, the second 
layer 14 may itself be made from a laminate of several layers such as a composite of spunbond/mettblown/spunbond 

50 materials bonded to one another prior to the composite being bonded to the first layer 12. The same is true with respect 
to the first layer 12. 

[0029] Referring to Figures 4 and 7 which are schematics of alternate processes according to the present invention, 
it also is possible to create a laminate with three or more layers. As shown in Figures 4 and 7, the process equipment 
in operation is identical to that of Figure 3 except for the addition of a third layer 15 bonded to the side of first layer 12 
55 opposite that of second layer 1 4. The third layer 1 5 in its simplest construction can be laminated to the first layer 1 2 in 
an unstretched state. Conversely, the third layer 15, as with the second layer 14, may be stretched in a direction either 
parallel or non-parallel to the direction of stretch of the first and second layers prior to its being bonded to the first layer 
12. 
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[0030] As wrth the process shown in Figure 3, in the process of figure 4. first layer 12 is "^Jj™?*^™ 
second layer 14 is unwound from supply roll 22 and third layer 15 is unwound 

in a stretched and optionally a permanently deformed condition between supply roll 12 and bonder 30 seconc layer 14 
"iSZ B 1 5 ° e tended at a plurality of separate and spaced apart locations to the opposites s.des of fret layer 
• ^SSXSl MtteTaS arwif bond rolls 3oV the three layers have been joined to one another to form the 
' ^te 10 SSSal 10 is allowed to reiax between the bonder 30 and the take-up roll 32 thereby creatng a 
material similar to that shown in cross-section in Figure 5 of the drawings. 

[00311 in Figure 5 the third layer 15 is attached to the first layer 12 at a pluralrty of spaced apart and s^arate bond 
Eg whiSare in vertical registry with the bond sites 16 of the second layer 14. As with the unbonded regions 18 
,o JZZtSZZr 12 and I second layer 14, there is also created a plurality of unbonded areas 21 between the 

^C'eTit is a'so possib.e to create a materia. 10 from three layers wherein me bond sites 16 and 
S nmfn veSrSy will one another. This is possiWe by using two separate sets of bonding equipment 30 and 
30 as EEi h£SE 7n Rgure 7 the process is th^me as that shown in Figure 4 except for the use of two pieces 
, s %£Sto%*^* and 30'. The bonding equipment 30 is used to create a first pluralrty of bond srte 16 as shown 

Son a stond piece of Ending equipment «r is used to bond the thW layer 15 to the first layer 12 at a second 
oluralitv of bond sites 19 (see Figure 6) which are not in vertical registry with the bond sites 16. 
tSS G«he^! Imbel of materials possible with the present invention, a number of example matenab were 
20 made as described in further detail below. 



EXAMPLE 1 
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[00341 The stretch-pillowed laminate material according to the present invention in Example 1 was formed using i a 
SUo.OSmil)^ 

lauer wp«; made from a Himont Catalloy polypropylene resin nom nimum u.o.av, ...o. <.* ■, — 

SieS 'JSi Sm?(0.48 ounces per'square yard - osy). The second or bulked layer «as a pdypropylene 
L^TmSven web made by Kimberty-Clark corporation of Neenah. Wisconsin using an Exxon 3445 polyprow I- 
Se SfZS,n Chemical Company of Houston, Texas. The spunbond polypropylene nonwoverv web utlized £11 
to o sTtexTto 3 Serter)f ibers. had a basis weight of 14,58 g/m* (0.43 ounces per square yard) and was preb^ed 
wTan "e^ a J of 15%. The film and nonwoven web were •*^^j^2£Z£ i 
shown in Figure 2. The film was bonded to the nonwoven layer using a National 34-5541 hot melt adheave t ram 
Sal Starch and Chemical Company, a subsidiary of Unilever United States, Inc.. of New York. New York at an 
on rate of 0 3 o/m 2 (0 009 ounces per square yard) using a swirl pattern application die. As shown in Table 1 
Kens^ r o p5ne filmier was driS at a speed V1 of 49.76 m/min (1 43 feet per minute), the spunbond 
Jebtyer wfs S ng at a speed V2 of 57.42 m/min (165 feet per minute) and at the point of larrunaHon the compos, e 
watSratTSd V0 o?57.42 m/min (I65feet per minute). On the winder roll the 

at a soS V3 of 56 72 m/min (1 63 feet per minute. In Example 1 the film was stretched 15% beyond -ts original or first 
tg h P L f before Slovei web layer was bonded to the film fcyer. The stretched length correspond^ tc , the se* 
^length L2 discussed above. After the bonding process the film/nonwoven web composite .was allowed I to retract 
?rom te Scond Sh L2 to a third length L3. As can be seen in Table 1 , the bulk ^ of the stretched composrte laminate 
Z K7 m^SSches) and the Ssis weight (BW 2 ) was 39.34 g/m* (l ieo ounces per square^ yard^ This in xom- 
~» «hl ir \ anri the basis weioht (BWO of the materials as if they were in a non-stretched state in which 
SSSSSSSli 0 27^lZ2S and the basis weight (BW,) woukf be 31 .03 g/m* (091S iounoasper 
2uare yart" To Sate the percent change in both bulk and basis weight between the nonstretched and stretched 
(bulked) materials the following formulas were used: 



50 



B - B 

% Bulk change = 2 D 1 x 100 



BW 2 • BW 1 <nA 
% Basis Weight Change = — — x 100 



55 



[00351 Thus the percent change in bulk was I(0.0275-0.0108)/0.0108] x 100 or 154% and the percent change in basis 
weight was [(1 160 0.915)/0.915) x 100 or 26% which represented an increase in both the bulk and basis weight of the 
bulked and stretched laminate as opposed to a non-bulked and non-stretched material. 
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[0036] The percent stretch and percent recovery for the composite material of Example 1 were calculated using the 
following equations: 

% Stretch = ° v 1 x100 

% Recovery = — ^ — - x 100 

" o 



Thus the percent stretch for the material of Example 1 was [(165-143)/143] x 100 or 15% while the percent recovery 
was [(165-165)/(165-143)] x 100 or 9%. Consequently, the film layer was stretched 15 percent beyond its unstretched 
length, the nonwoven layer was bonded to it and the composite recovered 9 percent of the 15 percent that the film was 

15 stretched thereby causing the bulking of the composite. 

[0037] Once the composite had been formed, a sample of it was tested to see how much strain the sample could be 
placed under before it delaminated. As stated earlier, the material of the present invention is to be distinguished from 
composite materials wherein the composite is still elastic once formed. As a result, the material of the present invention 
once formed is not able to stretch more than 25 percent beyond its relaxed or finished length L3 without adversely 

20 affecting the material. To determine this, a simple test was run. 

[0038] First, a 7,6 cm by 12,7 cm (three inch by five inch)sample but and clamped between the jaws of an Instron 
tensile machine set with a jaw separation of 7,6 cm (three inches). It is important to note that the 12,7cm (five 
inch)length was parallel to the stretch direction of the first layer of the composite. Next the jaws were expanded at a rate 
of 1 ,27 m (fifty inches) per minute until the gap between the jaws has been expanded from 7,6 cm to 9,52 cm (three 

25 inches to three and three quarter inches), an expansion of twenty-five percent. Once this gap distance had been 
achieved, the machine was stopped and the sample was held for one minute before the tension was released and the 
sample was removed from the jaws. The sample length was then measured and the sample was visually examined for 
signs of failure, including delamination between the layers and/or a breakdown in structure of the individual layers. A 
visual examination of the material of Example 1 showed that the material had failed, thus demonstrating that the sample 

30 was not elastic. 
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TABLE 1 



EXAMPLE: ADHESIVE / NOMWOVEN / FILM 



EXTENSIBLE LAYER: 16.51um(.0.65 mlL).5in.r^iyp.ropylGRe 



VI =*9- 9 76(- 14» 



BULKED LAYER: 14 g/m. (JdM JPsIyp^spyVsfie Spunbond V2^>7,*2( 163 V 



LAMINATION: 0,3g/m (0.009 ox/yd2)Hot Metal Adhesive 



V0-57, 42(165) 
V3=56, 72(163) 



Adhesive applied by a. svirL pattern die 



BULK ENHANCEMENT: 



Nonstretched Laminate Bulk (B ) : 0,27rnm(0.0108" ) 



Stretched Laminate 



% Change 



Basis Weight (BV^): 31,03g/m (0.915 oz/yd2) 
Bulk (B 2 ): 0,7mm(0.0275 lf ) 

- — — - — "'2'" ^ ' j ^ ~"^ f * *" * j / 

Bulk: 154% 
Basis Weight: 26% 



% STRETCH: 



165-143 * 100 
143 



= 15% 



% RECOVERY 



165-163 * 100 
165-143 



= 9% 



Laminate Testing: Laminate failed at or before 25% elongation 



EXAMPLE 2 

[0039] In Example 2 a stretch-pillowed laminate material according to the present invention was formed using a 1 6,51 
urn mil) film layer which was the same as that described in Example 1 . The second or bulked layer was a polypropylene 
spunbond nonwoven web made by the Kimberly-Clark Corporation of Neenah, Wisconsin using an Exxon 3445 poly- 
propylene resin from Exxon Chemical Company of Houston, Texas. The spunbond polypropylene nonwoven web uti- 
lized fibers having a linear density of approximately 0,14 tex (1 .3 den). The web had a basis weight of 10,17 g/rn^ (0.3 
ounces per square yard) and the web was prebonded with an overall bond area of 12%. The film and nonwoven web 
were subjected to a thermal bonding process such as is shown in Figure 3. Referring to Table 2, the extensible polypro- 
pylene film layer was driven at a speed V1 of 0,9 m/min (2.6 feet per minute), the spunbond web layer was traveling at 
a speed V2 of 3.6 m/min (27.6 feet per minute)and at the point of lamination the composite was traveling at a speed VO 
of 1 0 86 m/min (31 .2 feet per minute). On the winder roll the composite was being taken-up at a speed V3 of 8,53 m/min 
(24 5 feet per minute). In Example 2 the film was stretched 1100% beyond its original or first length L1 before the non- 
woven web layer was bonded to the film layer. The stretched length corresponded to the second length L2 discussed 
above. After the bonding process, the f ilm/nonwoven web composite was allowed to retract from its second length L2 
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to a third length L3. Referring again to Table 2, the bulk (B 2 ) of the stretched composite laminate was 0,36 mm (0.014 
inches) and the basis weight (BW 2 ) was 15,43 g/m 2 (0.455 ounces per square yard). This is in comparison to a bulk 
(Bj) of 0,12 mm (0.0047 inches) and basis weight (BW^ of 28,31 g/m 2 (0.835 osy) for the materials as if they were in 
a non-stretched state. The percent change in both the bulk and basis weight between the non-stretched and stretched 

5 (bulked) materials were calculated as in Example 1 . The percent change in bulk was 198% and the percent change in 
basis weight was -45.5%. This represents a net decrease in the basis weight of the material while still showing an 
increase in the bulk. This was due to the extreme stretching of the film which caused the reduction of basis weight in 
the film layer and thus a reduction in the overall basis weight of the composite. However, upon bonding of the two layers 
to one another, there was still a retraction process which caused the nonwoven layer to pucker and gather thereby 

w explaining the increase in bulk. 

[0040] The percent stretch for the material in Example 2 was 1 100% while the percent recovery was 23,4%. Conse- 
quently, the film layer was stretched 1100% beyond its unstretched length, the nonwoven layer was bonded to the 
stretched film and the composite recovered 23,4% of the 1 1 00% that the film was stretched thereby causing the bulking 
of the composite. 

75 [0041 ] Once the composite has been formed, a sample was tested and failed before reaching an elongation of 25%. 
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TABLE X 
EXAMPLE : NONWOVEN / FILM 



EXTENSIBLE LAYER: I6,^1um(0.63 miDsoft polypropylene film V1=Q,9(2.6) 



BUIKED LAYER: 10,17g/m (0.3 oz/yd2)PP Spunbond 0,14 tex 

(1.3dpf) 



LAMINATION: 



Thermal Point Bonded 

(12% Bond Area) 



V2=9,6(27.6) 
V0=10,86(31.2) 

V3=8,53(24.5) 



Process Conditions: 



Pattern Roll Temperature: 
Anvil Roll Temperature: 
Nip Pressure: 



113°C(235°Fr 
108°C(226°F) 
0,15N/mmM22 psi) 



BULK ENHANCEMENT: 

Nonstretched Lamijoa-te. 



Stretched Laminate 



% Change 



Rull/ (R^O.1?mm(.0Q47 tf ) 

Basis Weight (BW 1 ):28 9 31g/m z (0.835 oz/yd2) 

Bulk (B 2 )0,36mm(0.014») 

Basis Weight (BW 2 ) : 15,43g/m 2 (0.455 oz/yd2) 

Bulk: 198% 

Basis Weight: -45.5% 



% STRETCH: 34,1 '2,1 
% RECOVERY: } 4*1- IMS 



* 100 = 1100% 



* 100 = 23,4% 



Laminate Testing: Laminate failed at or before 25% elongation 



EXAMPLE 3 



[00421 In Example 3. the stretch-pillowed laminate material according to the present invention was formed using two 
polypropylene spunbond webs. Both webs were made by the Kimberly-Clark Corporation of Neenah Wisconsin. They 
each had a basis weight of 27.13 g/m 2 (0.8 osy) and used 0,33 tex (3 denier) fibers fibers extruded from Exxon poly- 
propylene resin. Each of the webs were individually prebonded with an overall bond area of 15%. The two nonwoven 
webs were subjected to a bonding process similar to that shown in Figure 3. The calender rolls used to bond the two 
layers together included a pattern roll heated to a temperature of 135°C) (275*F) and an anvil roll heated to a temper- 
ature of 135°C (275°F)with the nip pressure being 13,8 N/cm 2 (20 lbs. per square inch). As shown in Table 3, one of the 
polypropylene spunbond nonwoven webs was driven at a speed V1 of 6,4 m (21 feet) per minute and the second spun- 
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bond web was traveling at a speed V2 of 8,5 m (28 feet)per minute. At the point of lamination the composite was 
traveling at a speed VO of 8,5 m (28 feet) per minute and on the winder roll the composite was being taken-up at a speed 
V3 of 6,4 m (21 feet) per minute. In Example 3. the web traveling at speed V1 (6,4 m/min or 21 ft/min) was stretched 
33% beyond its original or first length L1 before the second nonwoven web was bonded to the first web. The stretched 

5 length corresponded to the second length 12 discussed above. The two webs were bonded together using thermal point 
bonding with a 15% total bond area. After the bonding process the nonwoven/nonwoven web composite was allowed 
to retract from its second length L2 to a third length L3. As can be seen in Table 3, the bulk (Ey of the stretched com- 
posite laminate was 1 ,2 mm (0.0465 inches) and the basis weight (BW 2 ) was 60 g/m 2 (1 .77 ounces per square yard). 
This is in comparison to a bulk (B-j) of 0,41 mm (0.0162 inches) and basis weight (BW^ of 54,26 g/m 2 (1 .6 osy) If the 

w materials were in a non-stretched state. 

[0043] Using the formulas denoted in Example 1 , the percent change in bulk was 1 87% and the percent change in 
basis weight was 1 0% which represented an increase in both the bulk and basis weight of the bulked and stretched lam- 
inate as opposed to a non-bulked and non-stretched material. The percent stretch for the material of Example 3 was 
33% and the percent recovery was 100%. Consequently, the first nonwoven web was stretched 33% beyond its 
15 unstretched length, the second nonwoven web was bonded to the first and the composite recovered 100% of the 33% 
that the first nonwoven web layer was stretched thereby causing the bulking of the composite. 
[0044] Once the composite had been formed, a sample was tested for delamination. This sample also delaminated 
at or before being elongated 25%. 
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TABLE 3 
EXAMPLE: NONWOVEN f NONWOVEN 



EXTENSIBLE LAYER: 27, 13g/m 2 (0.8 oz/yd2)PP Spunbond (0,33 tex 3dpf) 



BULKED LAYER: 
LAMINATION: 



27,13g/m (0.8 oz/yd2)PolyDropy)ene Spunbond 



VU6,4(21) 
V2=8,3(28) 
V0=8,5(28) 



V3=6,4(21) 



Process Conditions: 



Pattern Roll Temperature: ^IS'C 67 5'f) 
Anvil Roll Temperature: A Jr°C p75"F/ 
Nip Pressure: /ti,sK//oH 20 P si / 



BULK ENHANCEMENT: 
Nonstretched Laminate 



stretcnea uminate 



% Change 



Bulk (3 J:0,4W0.0162") 

2 

Basis Weight (BW^: 54,26g/m (1-6 oz/yd2) 

rwni. /o >. 1 9«»mfn flAAS n > 

Basis Weight (BW ) :60g/m 2 ( 1 .77 oz/yd2) 

Bulk: 187% 
Basis Weight: 10% 



% STRETCH: 



% RECOVERY: 



28-21 * 100 
21 

28-21 * 100 
28-21 



33% 



« 100% 



Laminate Testing: Laminate failed at or before 25% elongation 



EXAMPLE 4 



[0045] In Example 4, the stretch-pillowed laminate material according to the present invention was formed using the 
same film as described in Example 1 . Unlike the other examples, however, in this example a bulked nonwoven layer was 
attached to either side of the film layer as shown in Figure 5 thereby forming a three layer structure. Both of the spun- 
bond nonwoven webs were made by the Kimberly-Clark Corporation of Neenah, Wisconsin using Exxon polypropylene. 
The bottom spunbond polypropylene nonwoven web utilized 0,24 tex (2.2 denier) fibers, had a basis weight of 13.56 
g/m 2 (0 4 osy) and was thermally prebonded with an overall bond area of 15%. The top spunbond polypropylene non- 
woven web utilized 0.2 tex (1 .8 denier) fibers, had a basis weight of 1 1 .87 g/m 2 (0.35 osy) and was thermally prebonded 
with an overall bond area of 15%. The film and nonwoven webs were subjected to a bonding process similar to that 
shown in Figure 4 The calender rolls used to bond the three layers included a pattern roll heated to a temperature of 
135*C (275*F) and an anvil roll heated to a temperature of 135°C (275°F) with the nip pressure being 0.17 N/mm (25 
lbs per square inch). The total thermal point bond area of the overall structure was 1 5%. As shown in Table 4. the exten- 
sible polypropylene film layer was driven at a speed V1 of 1.2 m/min (3.5 feet per minute), the spunbond web layers 
were each traveling at speeds V2 and V2' respectively of 12,88 m/min 37 feet per minute) and at the point of lamination 



12 



EP0 604 731 B1 

the composite was traveling at a speed VO of 12,88 m/min (37 feet per minute). On the winder roll the composite was 
taken-up at a speed V3 of 1 2, 1 8 m/min (35 feet per minute). In Example 4, the film was stretched 960% beyond its orig- 
inal or first length L1 before the nonwoven web layers were bonded to either side of the film layer. The stretched length 
corresponded to the second length 12 discussed above. After the bonding process the nonwoven/film/nonwoven web 
5 composite was allowed to retract from its second length L2 to a third length L3. As can be seen in Table 4, the bulk (B 2 ) 
of the stretched composite laminate was 0,48 mm (0.019 inches) and the basis weight (BW 2 ) was 34,59 g/m 2 (1.02 
ounces per square yard). This is in comparison to the bulk (B^ and basis weight (BW 1 of the materials as if they were 
in a non-stretched state in which case the bulk (B^ would be 0,3 mm (0.01 1 7 inches) and the basis weight (BW^would 
be 41 ,57 g/m 2 (1 .226 ounces per square yard). 

w [0046] Using the formulas denoted in Example 1 , the percent stretch for the material of Example 4 was 960% and the 
percent recovery was 6%. The percent change in bulk was 63% and the percent change in basis weight was -17%. This 
represents a net decrease in the basis weight of the composite material while still showing an increase in bulk. This was 
due to the extreme stretching of the film which caused the reduction in basis weight. However, upon the bonding 
together of the three layers, there was still a retraction of 6% which caused the nonwoven layers to gather up thereby 

15 increasing the bulk. 

[0047] Once the composite had been formed, a sample was tested for delamination and failed at or before it reached 
an elongation of 25%. 
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TABLE l+ 

FXAMPLE: NONWOVEN / FILM / NONWQVEN 



EXTENSIBLE LAYER: 16,51um(0.65 miDsoft polypropylene 

TOP BULKED LAYER: 11 ,87g/m 2 (0.35 oz/yd2)PP Spunbond 0,2 tex(1.8 dpf) 

BOTTOM BULKED LYR: 13,56g/m 2 (0.4 oz/yd2)PP Spunbond 0,24 tex(2.2 dof) 



V1=1,2(3.5) 
V2=12, 88(37) 
V2'=12, 88(37) 



LAMINATION: 



Thermal Point Bonded 
(15% Bond Area) 



V0=12,88(37) 
V3=12, 18(35) 



Process Conditions: 



Pattern Roll Temperature: AT>i*t /275'Fi 
Anvil Roll Temperature: /*» 0 c (275'F) 
Nip Pressure: <J rf*W/—X25 psi) 



Stretched Laminate 



% Change 



Rnifc (r ^ ? n.v«nfn.nii7 M ) 

„_ ^ , . - , - — 

Basis Weight (BV^): 41 ,57g/m 2 ( 1.226 oz/yd2) 

Bulk (B 2 ): 0,48mm(0.019") 

Basis Weight (BW 2 ):34,59q/m 2 (1.02 oz/yd2) 

Bulk: 63% 

Basis Weight: -17% 



% STRETCH: 



% RECOVERY: 



37-3,5 * 100 = 960% 
3.5 

37-35 * 100 = 6% 
37-3.5 



Laminate Testing: Laminate failed at or before 25% elongation 



EXAMPLE 5 

[0048] in Example 5. the stretch-pillowed laminate material according to the present iriyention MuM^pm (£6 
mil) ethylene-maleic anhydride (EM A) cast film using Chevron 2207 EMA polymer from the Chevron Corporate of San 
SS^Tmta. The second or Led layer was a 12,21 g/m* (0.36 osy) 

Streans Canada Inc.. of Mississauga, Ontario, Canada, using T1 76 polypropylene f .bers 0.24 tex (2.2 demer) from Her- 
Iberville. Quebec. Canada. The film and borxied carded web were subject* I to a boning pr = sim- 
ilar to that shown in Figure 3. The calender rolls used to bond the two layers together included a pattern roll heated to 

93-C W F) and an anvil roll heated to a temperature of 66*C (150°F) with the nip pressure being 
OMZmrr^ (25 lbs. per square inch). As shown in Table 5. the extensible EMA film layer was driven; at a speed V 1 of 
418 m/min (12 feet per minute), the bonded carded web layer was traveling at a speed V2 of 8 m/m.n (23 feet per 
m nute) and at the point of lamination the composrte was traveling at a speed V0 of 8 m/min (23 feet per minute). On 



14 



EP 0 604 731 B1 

the winder roll the composite was taken-up at a speed V3 of 7,31 m/min (21 feet per minute). In Example 5, the film was 
stretched 92% beyond its original or first length L1 before the bonded carded web layer was bonded to the film layer. 
The stretched length corresponded to the second length L2 discussed above. After the bonding process the film/non- 
woven web composite was allowed to retract from its second length L2 to a third length L3. As can be seen in Table 5, 
5 the bulk (B2) of the stretched composite laminate was 0,38 mm (0.015 inches) and the basis weight (BW 2 ) was 32,21 
g/m 2 (0.95 ounces per square yard). This is in comparison to a bulk (B^ of 0,127 mm (0.005 inches) and basis weight 
(BW t ) of 27,81 g/m 2 (0.82 osy) rf the materials were in a non-stretched state. 

[0049] Using the formulas denoted in Example 1 , the percent change in bulk was 200% and the percent change in 
basis weight was 15.8% which represented an increase in both the bulk and basis weight of the bulked and stretched 
10 laminate as opposed to a non-bulked and non-stretched material. The percent stretch for the material was 92% and the 
percent recovery was 18%. Consequently, the film layer was stretched 92% beyond its unstretched length, the nonwo- 
ven layer was bonded to the film layer and the composite recovered 18% of the 92% that the film was stretched thereby 
causing the bulking of the composite. 

[0050] Once the composite had been formed, a sample was tested for delami nation and once again the sample failed 
15 thereby demonstrating that the composite was not elastic. 
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TABLE 5 
EXAMPLE : NONWOVEN / FILM 



EXTENSIBLE LAYER: 13,24^(0.6 mil )EMA Cast Film 
BULKED LAYER: 12,21g/m 2 (0.36 oz/yd2)PP Staple TBCW 



LAMINATION: 



Thermal Point Bonded 
(15% Bond Area) 



V1=4, 18(12) 
V2=8(23) 

V0=8(23) 
V3=7, 31(21) 



Process Conditions: 



Pattern Roll Temperature: 
Anvil Roll Temperature: 
Nip Pressure: 



^1°C (200 -F) 
6G°t, 1150 'FJ 



0/1 #1^125 psi) 



BULK ENHANCEMENT: 

Mnnstretched Laminate 



Stretched Laminate 



% change 



Bulk (BJ:0,127nwn(0.005") 

Basis Weight (BW^ :27,81g/m 2 (0.82 oz/yd2) 

Bulk (B 2 ): G,38mrn(0.015 M ). 

Basis Weight (8W 2 ): 32,21g/m 2 (0.95 oz/yd2) 

Bulk: 200% 

Basis Weight: 15.8% 



% STRETCH: 



% RECOVERY: 



23-12 * 100 
12 

23-21 * 100 
23-12 



= 92% 



18% 



i^ii'xslrs* l&stb^ IzwiiXQfr* ^iiefi- &r y sv?$&r£> Ztt ^l^^trixw. 



EXAMPLE 6 

[0051] In Example 6, the stretch-pillowed laminate material according to the present invention was formed using a 
1 5 24 urn (0.06 mil) soft polypropylene blown film made from Exxtral Reactor TPO polymer from Exxon Chemical Com- 
pany of Houston, Texas. The second or bulked layer was a 12,21 g/m 2 (0.36 ounce per square yard polypropylene sta- 
ple fiber thermally bonded carded web used in Example 5. The film and bonded carded web were subjected to a 
bonding process similar to that shown in Figure 3. The calendar rolls used to bond the two layers together included a 
pattern roll heated to a temperature of 121°C (250°F) and an anvil roll to a temperature of 93°C (210°F) with the nip 
pressure being 0,17 N/mm 2 (25 pounds per square inch). As shown in Table 6. the extensible polypropylene film layer 
was driven at a speed V1 of 1 m/min (3 feet per minute), the bonded carded web was traveling at a speed V2 of 3,5 
m/min (10 feet per minute) and at the point lamination the composite was traveling at a speed V0 of 3,5 m/min (10 feet 
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per minute). On the winder roll the composite was taken-up at a speed V3 of 3,13 m/min (9 feet per minute). In Example 
6, the film was stretched 233% beyond its original or first length L1 before the nonwoven layer was bonded to the film 
layer. The stretched length corresponded to the second length l_2 discussed above. After the bonding process the 
f ilm/nonwoven web composite was allowed to retract from its second length L2 to a third length L3. Referring to Table 
6, the bulk (B 2 ) of the stretched composite was 1,04 mm (0.041 inches) and the basis weight (BW2) was 27,81 g/m 2 
(0.82 ounces per square yard). This is in comparison to a bulk (B^ of 0,127 mm (0.005 inches) and a basis weight 
(BW t ) of 23,4 g/m 2 (0.69 ounces per square yard) if the materials were in a non-stretched state. 
[0052] Again using the formulas noted in Example 1 , the percent change in bulk was 720% and the percent change 
in basis weight was 18.8%. This represented an increase in both the bulk and basis weight of the bulked and stretched 
laminate as opposed to a non-bulked and non-stretched material. The percent stretch for the material of Example 6 was 
233% and the percent recovery was 14%. Consequently, the film layer was stretched 233% beyond its unstretched 
length, the nonwoven layer was bonded to the film and the composite recovered 14% of the 233% that the film was 
stretched thereby causing the bulking of the composite. 

[0053] Once the composite had been formed, a sample was tested to see how much strength the sample could be 
placed under before delamination. Again the sample delaminated when stretched 25%. 
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TABLE 6 
EXAMPLE: NONWOVEN / FILM 



EXTENSIBLE LAYER: 15,24um(0.6 mU)Soft PP Blown Film 
8ULKE& LAYER: 12,21g/ro 2 (0.36 oz/yd2)PP Staple TBCW 



LAMINATION: 



Thermal Point Bonded 
(15% Bond Area) 



V1=1(3) . 
V2=3.5(10) 
V0=3.5(10) 
V3=3.13(9) 



Process Conditions: 



Pattern Roll Temperature: AXAK (250 'Fj 
Anvil Roll Temperature: $V*C (210*f; 
Nip Pressure: o^M*^ 25 psi ^ 



BULK ENHANCEMENT: 

Nonstretched Laminate Bulk (B^: 0,127mm(0.00y\) 



Stretched Laminate 



% change 



Basis Weight (BW 1 )23,4g/m (0-69 oz/yd2) 



Bulk (B 2 ): 1,00mm 



Basis Weight (BW 2 >: 27,81g/m (0.82 oz/yd?) 

Bulk: 720% 

Basis Weight: 18.8% 



% STRETCH: 



% RECOVERY: 



10-3 * 100 = 233% 
3 

10-9 * 100 = 14% 
10-3 



Laminate Testing: Laminate failed at or before 25% elongation. 



EXAMPLE 7 

[0054] In Example 7 the first or extensible layer was formed from a 1 5,24 pm (0.6 mil) soft polypropylene blown film 
made from Eastman Reactor TPO P6-005 polymer from Eastman Chemicals Division of Eastman Kodak Company of 
Rochester New York. The second or bulked layer was the same material as used in Example 6. The film and bonded 
carded web were subjected to a bonding process similar to that shown in Figure 3. The temperature of the pattern and 
anvil rolls as well as the nip pressure were the same as those in Example 6. Referring to Table 7, the extensible poly- 
propylene film layer was driven at a speed V1 of 4,18 m/min (12 feet per minute), the bonded carded web layer was 
traveling at a speed V2 of 1 1 ,27 m/min (41 feet per minute) and at the point of lamination the composite was traveling 
at a speed V0 of 14,27 m/min (41 feet per minute). The laminate taken-up on the winder roll had a percent bond area 
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of 1 5% and was taken-up at a speed V3 of 1 2,56 m/min (36 feet per minute). The film layer was stretched 242% beyond 
its original or first length L1 before the bonded carded web was bonded to the film layer. The stretched length corre- 
sponded to the second length 12 discussed above. After the bonding process the f ilm/nonwoven web composite was 
allowed to retract from its second length 12 to a third length L3. As can bee seen in Table 7, the bulk (B2) of the 
stretched composite laminate was 0,46 mm (0.018 inches) and the basis weight (BW 2 ) was 24,08 g/m 2 (0.71 ounces 
per square yard). This is in comparison to a bulk (B^ of 0,127 mm (0.005 inches) and a basis weight (BW^ of 25,43 
g/m 2 (0.75 ounces per square yard) for the materials as if they were in a non-stretched state. 

[0055] Using the formulas from Example 1 , the percent change in bulk was 260% and the percent change in basis 
weight was a -5%. This represented a net decrease in the basis weight of the material while still showing an increase 
in bulk. As with Example 2, the negative basis weight of the composite was due to the extreme stretching of the film 
layer. The percent stretch for the material in Example 7 was 242% and the percent recovery was 1 7%. Consequently, 
the film layer was stretched 242% beyond its unstretched length, the nonwoven layer was bonded to the film and the 
composite recovered 1 7% of the 242% that the film was stretched thereby causing the bulking of the composite. 

TABLE 7" 
EXAMPLE: NONWOVEN / FILM 



EXTENSIBLE LAYERR: I6,51um(0.65 mil)soft PP blown film 
BULKED LAYER: 12,21g/n» 2 (0,36 oz/yd2)PP Staple TBCW 



LAMINATION: 



Thermal Point Bonded 
(15% Bond Area) 



V1=4,18(12) 
V2=14, 27(41) 
VQ=14, 27(41) 

V3=12, 53(36) 



Process Conditions: 



Pattern Roll Temperature: AX*X (250 *T) 
Anvil Roll Temperature: 33*C (210'F) 

Nip Pressure: 0^1(^^(25 psi) 



5ULK ENHANCEMENT :• 
Nonstretched Laminate 

Stretched Laminate 

% Change 



Bulk (Bj ) : 0,127frnn(0.005") 

Basis Weight (BW^: 24,43g/m 2 (0.75 oz/yd2) 

Bulk (B 2 ): 0,46mm(0.Q18») 

Basis Weight (BW 2 ) :24,08g/m 2 (0\71 oz/yd2) 

Bulk: 260% 
Basis Weight: -5% 



% STRETCH: 



41-12 * 100 
12 



= 242% 



% RECOVERY: 



41-36 * 100 = 17% 
41-12 



[0056] Samples of materials similar to the foregoing examples were converted into a prototype diaper construction 
with the material of the present invention being utilized as the outercover of the diaper. Typical diaper constructions 
include a liquid pervious top sheet and a substantially liquid impervious backing sheet or outercover. Disposed between 
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the too sheet and the backing sheet is an absorbent core. The soft nonwoven layer of the f ilm/nonwoven laminate was 
placed on the exterior of the diaper so as to provide a doth-like outercover. The same film and nonwoven layers were 
also manufactured into a standard two-ply bonded laminate with no pillowing. This material was also made into diaper 
outercover When both the pillowed and non-pillowed diapers were subjected to site and handling panels the stretch- 
pillowed material of the present invention was found to be more preferred than the simple two<Jimensional outercover 
material The diaper with the stretch-pillowed material of the present invention was perceived as having more definition, 
durability and quality As a result, the material of the present invention when used in conjunction with a diaper yielded 
a product with a higher acceptance rate than two-dimensional materials. A particularly favorable material according to 
the present invention included a first layer of 1 2.7 urn (0.5 mil) polyethylene film with a 23.74 g/m 2 (0.7 ounce per square 
yard)spunlace material available from E. I. DuPont de Nemours and Company of Wilmington. Delaware and sold under 
the trademark SONTARA These two layers were laminated together at a plurality of discrete bond points using 0.36 
g/m 2 (0.3 grams per square yard) of a hot melt adhesive identified as H-2096 from Findley Adhesives. Inc. of Wauwa- 
tosa. Wisconsin. 

[0057] The material described in the preceding examples is particularly useful as an outercover material for personal 
care products, however, it has other applications as outlined previously. In addition, it should be noted that this laminate 
as well as other laminate combinations may be subjected to additional processing to enhance the overall attributes of 
the particular composite material. For example, either one or both of the layers in a two layer structure or one or al three 
of the layers in a three or multi-layer structure may be embossed either before or after laminating/bonding the layers 
together In addition, aperturing is also possible. Furthermore, it is possible to interject specific materials between the 
first and second layers just prior to the bonding process as. for example, fluid handling materials such as superabsorb- 
ents to further enhance the overall properties of the present invention. 
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Claims 

25 1 . A bulked, stretch-pillowed laminate (10) comprising: 

a first substantially non-elastic layer (12) consisting of a non-elastomeric material and a second layer (14). said 
second layer (14) being attached to said first layer (12) at a plurality of spaced-apart bond sites (16) to form a 
bulked laminate (10) with a plurality of bonded and unbonded areas (16.18). said laminate (10) being bulked 
due to said second layer (14) having more surface area than said first layer (12) per the same unit area of said 
laminate (10). said laminate (10) being substantially non-elastic and being capable of stretching no more than 
25% without delaminating. 

2 The bulked stretch-pillowed laminate of claim 1 wherein a third layer (15) is attached to said first substantially non- 
elastic layer (1 2) on a side of said first layer (1 2) opposite said second layer (14). said third layer (1 5) being attached 
to said first layer (1 2) at a plurality of spaced-apart bond sites (1 9) to form a plurality of bonded and unbonded areas 
(19.21) between said first and third layers (12.1 5). said third layer (1 5) having more surface area than said first layer 
(12) per the same unit area of said laminate (10). 

3. The bulked, stretch-pillowed laminate of claim 2 wherein said space-apart bond sites (16,19) of attachment of said 
second and third layers (14.15) to said first layer (12) are in registry with one another. 

4. The bulked, stretch-pillowed laminate of daim 2 wherein said spaced-apart bond sites of attachment of said second 
and third layers (14,15) to said first layer (12) are not in registry with one another. 

5. The bulked, stretch-pillowed laminate of any one of claims 1 to 4. wherein said first layer (12) is permanently 
deformed. 

6. A personal care absorbent article comprising: 

a liquid-pervious top sheet and a substantially liquid-impervious backing sheet with an absorbent core dis- 
posed between said top sheet and said backing sheet, said backing sheet being made from a bulked, stretch- 
pillowed laminate (10) according to any one of claims 1 to 5. 

55 7. A personal care absorbent article comprising: 

a liquid-pervious top sheet and a substantially liquid-impervious backing sheet with an absorbent core dis- 
posed between said top sheet and said backing sheet, said top sheet being made from a bulked, stretch-pil- 
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lowed laminate (10) according to any one of claims 1 to 5. 

8. A process for forming a bulked stretch-pillowed laminate (10) according to any one of claims 1 to 7, comprising: 

5 (a) extending a first extensible layer (12) consisting of a non-elastomeric material from an original length (L1) 

to an expanded length (L2), said expanded length (L2) being at least 5 percent greater than said original length 
(L1) and said first extensible layer (1 2) being permanently deformed as a result of said extension; 

(b) placing a second layer (14) in juxtaposition with said first layer (12) while said first layer (12) is in said 
w expanded length (L2); 

(c) attaching said first and second layers (12,14) to one another at a plurality of spaced-apart bond sites (16) 
to form said laminate such that there are a plurality of bonded and unbonded areas; and 

75 (d) allowing said first layer (12) of said laminate (10) to relax to a permanently deformed length (L3) which is 

still longer than said original length (L1 ) but less than said expanded length (12), said laminate (10) having a 
plurality of bulked areas (18) in the locations where said first and second layers (12. 14 ) are unbonded. 

9. The process of claim 8 wherein a third layer (15) is attached to said first layer (12) while said first layer is in an 
20 expanded state. 

10. The process of claim 9 wherein said third layer (15) is attached to said first layer (12) at a plurality of spaced-apart 
bond sites (19) which are in registry with the bond sites (16) of said first and second layers (12,14). 

25 11. The process of claim 9 wherein said third layer (15) is attached to said first layer (12) at a plurality of spaced-apart 
bond sites which are not in registry with the bond sites (16) of said first and second layers (12,14). 

1 2. The process of any one of claims 9 to 1 1 wherein said third layer (1 5) is extended prior to said first and third layers 
(12,15) being attached to one another. 

30 

13. The process of any one of claims 8 to 12 wherein said first layer (12) is permanently deformed to a length which is 
from about 2 to 23.4% less than said expanded length L 2 . 

14. The process of any one of claims 8 to 1 2 wherein said deformed length (L3) of said first layer (12) is caused by the 
35 relaxation of said first layer from said expanded length (12) to a retracted length, with said retracted length being 

between about 80 and 98% of said expanded length (12). 

1 5. The process of any one of claims 8 to 1 4 wherein said extension of said first layer (1 2) is in more than one direction. 

40 1 6. The process of any one of claims 8 to 14 wherein said extension of said first layer (1 2) takes place in at least two 
directions which are at substantially right angles to one another. 

17. The process of any one of claims 8 to 16 wherein said second layer (14) is extended prior to said first and second 
layers (12, 14) being attached to one another. 

45 

18. The process of claim 1 7 wherein the direction of said extension of said second layer (14) is substantially parallel to 
the direction of extension of said first layer (12). 

19. The process of claim 17 wherein the direction of said extension of said second layer (14) is substantially non-par- 
so all el to the direction of extension of said first layer (12). 

20. The process of any one of claims 8 to 19 wherein said first and second layers (12,14) are attached to one another 
through the use of heat and pressure. 

55 21 . The process of any one of claims 8 to 19 wherein said first and second layers (12,1 4) are attached to one another 
through the use of ultrasonic bonding. 

22. The process of any one of claims 8 to 19 wherein said first and second layers (12,1 4) are attached to one another 
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through the use of adhesive*, sad adhesives being selected from the group consisting of water-based, solvent- 
based, pressure sensitive and hot-melt adhesives. 

23. The process of any one of claims 8 to 22 wherein said first extensible layer (1 2) includes a substantially non-elastic 
5 film or a substantially non-elastic fibrous web. 

24 The process of claim 8 wherein said first layer (12) includes a thermoplastic film, such as a polypropylene film, or 
an EMA film or a polyethylene film, or a polypropylene nonwoven web. 

,o 25 The bulked, stretched-pillowed laminate of any one of claims 1 to 5 wherein the first layer (12) includes a substan- 
tially non-elastic film or substantially non-elastic fibrous web. 

26 The bulked stretched-pillowed laminate of claim 1 wherein said first layer (12) includes a thermoplastic film, such 
as a polypropylene film or an EMA film or a polyethylene film, or a polypropylene nonwoven web. 

15 

PatentansprOche 

1 Gebauschtes Wssenbildend verstrecktes Laminat (10) mit einer ersten, im wesentlichen nicht elasfechen Schicht 
nST die m?EZ nicht-elastomeren Material besteht, und einer Zweiten Schicht (14). wobe. die 
I! " h! "IS^S* Tia an einer Vielzahl von Zueinander beabstandeten Verbindungspunkten (16) befestigt 
20 KSSfuSS iSS (S nvSr Jielzahl von gebundenen und ungebundenen Flachanbereichen 
M6 7« zu SS1SS2*i (10) dadurch aufgebauscht ist. da6 die Zwerte Schicht (14) mehr OberlB- 
SmWcM (12) pro gleicher Einheitsflache des Laminats (10) aufweist. wobe. das Laminat 
St^S£ EEl* ist und'nicht mehr ate 25 % ohne Delamination verstreckt werden kann. 

^5 , . i_ h Hri«Q ftrhir.ht MfiVmlt der ersten, im 

o rtohant^htes kissenarta verstrecwes Laminai nacn Miisyiuw. i, «v*^. — * - • - 

SSSm Schicht (12) an einer Seite der ersten Schicht (12) verbunden «t. die der Zwerten 
sSfcM ^mTaeaenuberliegt wobei die dritte Schicht (15) an der ersten Schicht (12) an einer V.elzahl von zueinan- 
!SSU> » «— W ist. urn sine Vielzahl von » 
SLnbSSen (19 21) zwischen den ersten und drrtlen Schichten (12.15) zu b.lden, wobe, djedmte iSchcht (15) 
££5u£^ ate die erste Schicht (12) pro gleicher Einhertsflache des Laminats (10) aufwest. 

a Gebauschtes kissenartig verstrecktes Laminat nach Anspruch 2, wobei die Zueinander beatatandetor . VerHn- 
ZS£Z U16 I^Ve^ndung der zwe»en und dritten Schichten (14. 15) mit der ersten Schicht (12) s,ch ,n 
35 fluchtender Ausrichtung zueinander befinden. 

a Gebauschtes kissenartig verstrecktes Uminat nach Anspruch 2. wobei sich die zueinar^er b^tetandeten Ver- 
SSSSen Si tigung der zweiten und drrtten Schichten (14. 15) mK der ersten Schicht (12) sich n^ht .n 
fluchtender Ausrichtung zueinander befinden. 

6. Gebauschtes. kissenartig verstrecktes Laminat nach einem der AnsprOche 1 bis 4. wobei die erste Schicht (12) 
Heibend verformt ist. 

6 Absorbierender Artikel fOr die persOnliche Hygiene mit einem flussigkeitsdurchlassigen, oberen ^chenmaterial 
^eTnern^ LeTeSichen flOssigkeitsundurchlassigen. rOckwartigen Flachenmatenal mrt e.nem zwischen dem 
"ober und demUwartigen Ffcchenmateria. m^>»^ £f eSm S 
ruckwartige Flachenmaterial aus einem gebauschten. kissenartig verstreckten Lammat (10) nach e.nem der 

AnsprOche 1 bis 5 hergestellt ist. 

Absorbierender Artikel fOr die persOnliche Hygiene mit einem flOssigketedurchlassigen, oberen Flachenmatjial 
S tvT^n f,ussigk«fs U ndurchlassigen. rOckwartigen ™ c ^^^ m ^^^ 
nh 0 « n Fiarhfinmaterial und dem rOckwartigen Flachenmaterial angeordneten, absorbierenden Kern, wobei oas 
^SS^^J^ flebauscfSen. kissenartig verstreckten Laminat (10) nach einem der Anspruche 

1 bis 5 hergestellt ist. 

Verfahren zum Herstellen eines gebauschten, Wssenbildend verstreckten Laminats (10) nach einem der AnsprO- 
che 1 bis 7, wobei: 
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(a) eine erste ausdehnbare Schicht (1 2), die aus einem nicht-elastomeren Material besteht, von einer Original- 
lange (L1) auf eine expandierte Lange (L2) ausgedehnt wird, wobei die expandierte Lange (L2) mindestens 5 
% grofler als die Originaliange (L1) ist und die erste ausdehnbare Schicht (12) im Ergebnis der Ausdehnung 
permanent verformt wird; 

5 

(b) eine zweite Schicht (14) die erste Schicht (12) uberlagernd angeordnet wird, wahrend sich die erste Schicht 
(12) auf ihrer expandierten Lange (L2) befindet; 

(c) die ersten und zweiten Schichten (12, 14) an einer Vietzahl von beabstandeten Verbindungsstellen (16) 
w aneinander angebracht werden, um das Laminat derart zu biiden, daB eine Vielzahl von gebundenen und 

ungebundenen Flachenbereichen entstehen; und 

(d) sich die erste Schicht (12) des Laminats (10) auf eine permanent verformte Lange (L3) entspannen kann, 
die noch langer als die originate Lange (L1) jedoch kurzer als die expandierte Lange (L2) ist, wobei das Lami- 

is nat (10) eine Vielzahl von gebauschten Bereichen (18) an den Stellen aufweist. wo die ersten und zweiten 

Schichten (12, 14) unverbunden sind. 

9. Verfahren nach Anspruch 8, wobei eine dritte Schicht (15) an der ersten Schicht (12) angeordnet wird, wahrend 
sich die erste Schicht in einem expandierten Zustand befindet. 

20 

10. Verfahren nach Anspruch 9, wobei die dritte Schicht (15) an der ersten Schicht (12) an einer Vielzahl von zueinan- 
der beabstandeten Stellen (19) angeordnet wird, die mit den Verbindungsstellen (16) der ersten und zweiten 
Schichten (12, 14) ausgerichtet sind. 

25 11. Verfahren nach Anspruch 9, wobei die dritte Schicht (1 5) an der ersten Schicht (1 2) an einer Vielzahl von zueinan- 
der beabstandeten Verbindungsstellen angeordnet wird, die sich nicht in Ausrichtung mit den Verbindungsstellen 
(16) der ersten und zweiten Schichten (12, 14) befinden. 

1 2. Verfahren nach einem der AnsprOche 9 bis 1 1 , wobei die dritte Schicht (15) ausgedehnt wird, bevor die ersten und 
30 dritten Schichten (12, 15) aneinander befestigt werden. 

13. Verfahren nach einem der AnsprOche 8 bis 12, wobei die erste Schicht (12) permanent auf eine Lange (L3) ver- 
formt ist, die zwischen etwa 2 bis etwa 23,4 % geringer als die expandierte Lange (L2) ist. 

35 14. Verfahren nach einem der AnsprOche 8 bis 12, wobei die verformte Lange (L3) der ersten Schicht (12) verursacht 
wird durch die Entspannung der ersten Schicht aus der expandierten Lange (L2) auf eine zuruckgezogene Lange, 
wobei die zuruckgezogene Ldnge zwischen etwa 80 und 98 % der expandierten Lange (L2) betragt. 

15. Verfahren nach einem der AnsprOche 8 bis 14, wobei die Ausdehnung der ersten Schicht (12) in mehr als einer 
40 Richtung durchgefOhrt wurde. 

16. Verfahren nach einem der AnsprOche 8 bis 14, wobei die Ausdehnung der ersten Schicht (12) in mindestens zwei 
Richtungen stattfindet, die sich unter im wesentlichen rechten Winkeln zueinander befinden. 

45 1 7. Verfahren nach einem der AnsprOche 8 bis 1 6, wobei die zweite Schicht (14) ausgedehnt wird, bevor die ersten und 
zweiten Schichten (12, 14) aneinander befestigt sind. 

18. Verfahren nach Anspruch 17, wobei die Richtung der Ausdehnung der zweiten Schicht (14) sich im wesentlichen 
parallel zur Richtung der Ausdehnung der ersten Schicht (12) erstreckt. 

50 

19. Verfahren nach Anspruch 17. wobei die Richtung der Ausdehnung der zweiten Schicht (14) im wesentlichen nicht 
parallel zur Richtung der Ausdehnung der ersten Schicht (12) veriauft. 

20. Verfahren nach einem der AnsprOche 8 bis 19, wobei die ersten und zweiten Schichten (12, 14) aneinander unter 
55 Verwendung von Warme und Druck befestigt werden. 

21. Verfahren nach einem der AnsprOche 8 bis 19, wobei die ersten und zweiten Schichten aneinander durch die Ver- 
wendung einer Ultraschailbindung befestigt werden. 
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22 Verfahren nach einem der AnsprOche 8 bis 19, wobei die ersten und zweiten Schichten (12, 14) aneinander durch 
die Ve^endung von Klebstoffen befestigt werden, wobei die Klebstoffe ausgewahrt werden aus e.ner Gruppe. d.e 
DesterauTweb^toffen auf Wasserbasis. Klebstoffen auf Losungsmittelbasis. drucksensrt.ve und he.6schmel- 
zende Klebstoffe. 

23. Verfahren nach einem der AnsprOche 8 bis 22, wobei die ersfe Schicht (1 2) einen im wesentlichen nicht elastischen 
Film Oder eine im wesentlichen nicht elastische Faserbahn enthalt. 

24. Verfahren nach Anspruch 8. wobei die erste Schicht (12) einen thermoplastischen Film. ^<*^*™^ 
propylenfilm, oder einen EMA-Film, Oder einen Polyathylenfilm Oder eine nicht gewebte Polypropylenbahn enthalt. 

25. Gebauschtes, kissenartig verstrecktes Laminat nach einem der AnsprOche 1 bis 5, wobei die en* ^ Schicht (12) 
einen im wesentlichen nicht elastischen Film oder eine im wesentlichen nicht elasbsche Faserbahn enthalt. 

, 5 28 Gebauschtes kissenartig verstrecktes Laminat nach Anspruch 1 . wobei die erste Schicht (1 2) einen thermoplasti- 
Stn Sim beispielsweie einen Polypropylenfilm. oder einen EMA-Film, oder einen Polyathylenfilm oder e,ne 
nicht gewebte Polypropylenbahn enthalt. 

Revendications 

20 

1 . Stratif ia gonf lant onduia par atirage (1 0) comprenant : 

une premiere couche sensiblement non elastique (12) constituee dune matiere non 6lastomere el i une 
seconde couche (14). ladite seconde couche (14) atant fixee a ladite premiere couche (12) en .nn i pluralrte de 
IS de liaison mutuellement espaces (16) pour former un stratifie gonflant (10) avec .nne p.ura.rte de zones 
Ii6es et non Ii6es (16. 18), ledit stratifie (10) atant gonflant du fait que ladite seconoe couene v, ^ = 
specifique su P 6rieure a celle de ladite premise couche (12) pour une meme un.t6 de surface dudrt straW^ 
(10), ledit stratifie (10) atant sensiblement non elastique et atant capable d'un atirage non supeneur a 25 % 
sans dastratification. 

30 2 Stratifi6 gonflant onduia par etirage selon la revendication 1 . dans lequel une troisiame couche (15) estfixae a 
K preTare couche sensiblement non aiastique (12) sur une face de ladite premiere couche (12) opposae a 
l ad e seconde couche (14). ladite troisiame couche (15) «art M. ajadite ^f^^lTtTZ 
de sites de liaison mutuellement espacas (19) pour former une plurahta de zones haes et non tteejlS ,21) < rtre 

35 lesdrtes premise et troisiame couches (12. 15). ladite troisiame couche (15) ayant ^e surface specfque su P a- 
rieure a celle de ladite premiere couche (12) pour une m&me unita de surface dud.t strata (10). 

3. Strata gonflant onduia par atirage selon la revendication 2. dans lequel lesdrts sites de liaison >""**™^ 
ces (16, 19) pour la fixation desdrtes seconde et troisiame couches (14, 15) a ladrte prem.are couche (12) sort ah- 
40 gnes les uns avec les autres. 

4 Stratifie gonflant onduia par atirage selon la revendication 2. dans lequel lesdits sites de liaison ™tuellement espa- 
Sfpour °a fSon desdrtes seconde et troisiame couches (14. 15) a ladite premise couche (12) ne sort pas al, 
gnes les uns avec les autres. 

45 5. Stratifie gonflant ondule par etirage selon Tune quelconque des revendications 1 a 4, dans lequel ladite premiere 
couche (12) est deformee de facon 
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6. Article absorbant pour hygiene personnelle comprenant : 

une feuille superieure permeable aux liquides et une feuille de renfort sensiblement impermeaWe aux liquides 
ayant inne ame absorbante disposee entre ladrte feuille superieure et ladite feuille de renfort, ladrte feuille de 
renfort etant faite d'un stratfie gonflant ondule par etirage (10) selon Tune quelconque des revend.cat.ons 1 a 

5. 

7. Article absorbant pour hygiene personnelle comprenant : 

une feuille superieure permeable aux liquides et une feuille de renfort sensiblement impermeable aux liquides 
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ayant une ame absorbante disposee entre ladite feuiile superieure et ladrte feuille de rerrfort, ladlte feutUe supe- 
rieure etant faite d'un stratif ie gonf lant ondule par etirage (10) selon Tune quelconque des revendications 1 a 5. 

8. Precede de formation d'un stratif ie gonf lant ondule par etirage (10) selon Tune quelconque des revendications 1 a 
7, comprenant : 

(a) I'etirage d'une premiere couche etirable (12) constitute d'une matiere non elastomere d'une longueur ini- 
tiale (L1) a une longueur etiree (12), ladite longueur etiree (L2) etant superieure d'au moins 5 % a ladite lon- 
gueur initiale (L1) et ladite premiere couche extensible (1 2) etant deformee de facon permanente du fait dudit 
etirage ; 

(b) la mise en place d'une seconde couche (14) de facon juxtaposee a ladite premiere couche (12) pendant 
que ladite premiere couche (12) presente ladrte longueur etiree (L2) , 

(c) la fixation desdites premiere et seconde couches (12, 14) Tune a I'autre en une pluralite de sites de liaison 
mutuellement espaces (16) pour former ledit stratif ie de facon a ce qu'il y ait une pluralite de zones liees et non 
liees ; et 

(d) Ie fait de laisser ladite premiere couche (12) dudit stratif ie (10) se detendre jusqu'a une longueur deformee 
de facon permanente (L3) qui reste plus longue que ladite longueur initiale (L1) mais est inferieure a ladite lon- 
gueur etiree (L2), ledit stratif ie (10) ayant une pluralite de zones gonf lees (18) aux emplacements ou lesdites 
premiere et seconde couches (12, 14) ne sont pas liees. 

9. Precede seton la revendication 8, dans iequel une troisieme couche (15) est fixee a ladite premiere couche (12) 
pendant que ladite premiere couche est a letat etire. 

10. Precede selon la revendication 9, dans Iequel ladite troisieme couche (15) est fixee a ladite premiere couche (12) 
en une pluralite de sites de liaison mutuellement espaces (19) qui sont alignes avec les sites de liaison (1 6) desdi- 
tes premiere et seconde couches (12, 14). 

1 1 . Precede selon la revendication 9, dans Iequel ladite troisieme couche (15) est fixee a ladrte premiere couche (12) 
en une pluralite de sites de liaison mutuellement espaces qui ne sont pas alignes avec les sites de liaison (16) des- 
dites premiere et seconde couches (12, 14). 

12. Precede selon Tune quelconque des revendications 9 a 11, dans Iequel ladite troisieme couche (15) est etiree 
avant que lesdites premiere et troisieme couches (12, 15) soient fix6es Tune a I'autre. 

13. Precede selon I'une quelconque des revendications 8 a 12, dans Iequel ladite premiere couche (12) est deformee 
de fagon permanente a une longueur (L 3 ) qui est inferieure d'environ 2 a 23,4 % a ladite longueur etiree (L 2 ). 

14. Precede selon Tune quelconque des revendications 8 a 12, dans Iequel ladite longueur deformee (L3) de ladite pre- 
miere couche (12) est provoquee par la detente de ladite premiere couche de ladite longueur etirge (L2) a une lon- 
geur retractee, ladite longueur retractee etant d'environ 80 a 98 % de ladite longueur etiree (L2). 

15. Precede selon I'une quelconque des revendications 8 a 14, dans Iequel ledit etirage de ladite premiere couche (12) 
s'effectue dans plus d'une direction. 

16. Precede selon I'une quelconque des revendications 8 a 14, dans Iequel ledit etirage de ladite premiere couche (1 2) 
s'effectue dans au moins deux directions qui sont sensiblement perpendiculaires Tune a I'autre. 

17. Precede selon Tune quelconque des revendications 8 a 16, dans Iequel ladite seconde couche (14) est etiree avant 
que lesdites premiere et seconde couches (12, 14) soient fixees I'une a I'autre. 

18. Precede selon la revendication 1 7, dans Iequel la direction dudit etirage de ladite seconde couche (14) est sensi- 
blement parallele a la direction d'etirage de ladite premiere couche (12). 

19. Precede selon la revendication 1 7, dans Iequel la direction dudit etirage de ladite seconde couche (14) est sensi- 
blement non parallele a la direction d'etirage de ladite premiere couche (12). 

20. Precede selon I'une quelconque des revendications 8 a 19, dans Iequel lesdites premiere et seconde couches (12, 
14) sont fixees I'une a I'autre par utilisation de chaleur et de pression. 
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21 . Procfcte selon Tune quelconque des revendications 8619, dans lequel lesdites premiere et seconde couches (12, 
14) sont fix6es Tune & I'autre par utilisation d'une liason par ultrasons. 

22 Proc6d6 selon I'une quelconque des revendications 8 619, dans lequel lesdites premise et seconde couches (12, 
14) sont fix6es I'une 6 I'autre par utilisation d'adhesifs, lesdits adh6sifs etant s6lectionn6s dans le groupe constitu6 
d'adhesifs 6 base d'eau, 6 base de solvant, sensibles & la pression et fondant 6 chaud. 

23. Proc6d6 selon I'une quelconque des revendications 8 a 22, dans lequel ladite premiere couche etirable (12) com- 
porte un film sensiblement non eiastique ou un voile fibreux sensiblement non eiastique. 

24 Procede selon la revendication 8, dans lequel ladite premise couche (12) comporte un film thermoplastique, 
comme un film de polypropylene, ou un film d'EMA ou un film de polyethylene, ou un voile non tisse de polypropy- 
lene. 

is 25. StraWie gonflant onduie par etirage selon I'une quelconque des revendications 1 k 5, dans lequel la premiere cou- 
che (12) comporte un film sensiblement non eiastique ou un voile fibreux sensiblement non eiastique. 

26 Stratify gonflant onduie par etirage selon la revendication 1 , dans lequel ladite premiere couche (1 2) comporte un 
film thermoplastique, comme un film de polypropylene, ou un film d'EMA ou un film de polyethylene, ou un voile 
20 non tiss6 de polypropylene 
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FIG. 7 
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